Glycyrrhizin reduces secondary inflammatory process after spinal cord compression injury in mice.
Glycyrrhizin, a major active constituent of liquorice root (Glycyrrhiza glabra), has a free radical scavenging property, and its effects were evaluated on an animal model of spinal cord injury (SCI) induced by the application of vascular clips (force of 24 g) to the dura via a four-level T5-T8 laminectomy. Spinal cord injury in mice resulted in severe trauma characterized by edema, tissue damage, and apoptosis (measured by terminal deoxynucleotidyltransferase-mediated dUTP-biotin end labeling staining, Bax, and Bcl-2 expression). Immunohistochemical examination demonstrated a marked increase in immunoreactivity for nitrotyrosine, iNOS, and poly(adenosine diphosphate-ribose) in the spinal cord tissue. Additionally, we demonstrate that these inflammatory events were associated with the activation of nuclear factor-kappaB. In contrast, the degree of (1) spinal cord inflammation and tissue injury (histological score), (2) nitrotyrosine and poly(adenosine diphosphate [ADP] ribose) formation, (3) iNOS expression, (4) nuclear factor-kappaB activation, and (5) apoptosis (terminal deoxynucleotidyltransferase-mediated dUTP-biotin end labeling, Bax, and Bcl-2) was markedly reduced in spinal cord tissue obtained from mice treated with glycyrrhizin extract (10 mg/kg, i.p., 30 min before and 1 and 6 h after SCI). In a separate set of experiments, we have clearly demonstrated that glycyrrhizin extract treatment significantly ameliorated the recovery of limb function (evaluated by motor recovery score). Taken together, our results clearly demonstrate that treatment with glycyrrhizin extract reduces the development of inflammation and tissue injury events associated with spinal cord trauma.